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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the judging operation of the 
signal waveform of a noise analytic result in the noise analytic operation 
of a signal waveform flowing through the transmission line of a printed 
board. 

SOLUTION: An input device part 1 10 inputs a criterion to a signal 
waveform criterion storing part 105 and a noise analyzing object signal 
to a noise analyzing object signal editing part 111. Then, the editing part 

111 fetches connection information from a connection information file 

112 and sends connection information of analyzing object signal, a using 
part type, etc., to a judging point searching part 106 and a noise analytic 
part 102. The analytic part 102 analyzes noise from wiring layout 
information and analyzing object signal information. An analytic result 
judging part 107 judges the signal waveform of a judging point searched 
from the signal waveform of the noise analytic result by the searching 
part 106 by a signal waveform judging criterion. The judging result is 
stored in a file 108, error contents are displayed on an error contents 
display part 109 and the judging result is outputted to a noise analytic 
judging result gathering table 1 1 3. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While inputting the signal for noise analysis and choosing the signaling information for noise analysis from the initial entry file 
for every signal of the printed circuit board in the judgment approach of the signal wave form in the noise analysis result of the signal 
wave form where the transmission line of the printed circuit board is flowed Input the criterion of a noise analysis result and noise 
analysis is performed from said signaling information for noise analysis and wiring layout information on connection between the 
components for every signal in the printed circuit board. The transmission-line noise analysis result judging approach characterized by 
judging whether the judgment point was extracted from the signal wave form of a noise analysis result and the signal wave form of this 
judgment point has deviated from said criterion. 

[Claim 2] Said criterion is the transmission-line noise analysis result judging approach according to claim 1 characterized by being at 
least one of the electrical-potential-difference value of the time amount which exceeded the reference voltage level and the reference 
voltage level, and the part which exceeded the reference voltage level, and the integral values of excess time amount. 
[Claim 3] The extract of said judgment point is the transmission-line noise analysis result judging approach according to claim 1 
characterized by extracting the point when beginning descent, and the point that an electrical potential difference is the lowest from 
the first point of the signal wave form of a noise analysis result, the last point, the point when going up, the point that an electrical 
potential difference is the highest, and stability. 

[Claim 4] The judgment of whether said signal wave form has deviated from the criterion is the transmission-line noise analysis result 
judging approach according to claim 1 characterized by judging at least one of the excess time amount of the signal wave form which 
exceeded the electrical-potential-difference value of a signal wave form, and the reference voltage level, and the electrical-potential- 
difference values of the signal wave form which exceeded the reference voltage level and integral values of excess time amount as 
compared with a criterion to be an error if the signal wave form is over the criterion. 

[Claim 5] While inputting the signal for noise analysis and choosing the signaling information for noise analysis from the initial entry file 
for every signal of the printed circuit board in the judgment approach of the signal wave form in the noise analysis result of the signal 
wave form where the transmission line of the printed circuit board is flowed Input the criterion of a noise analysis result and noise 
analysis is performed from said signaling information for noise analysis and wiring layout information on connection between the 
components for every signal in the printed circuit board. The transmission-line noise analysis result judging approach characterized by 
indicating by the error part while judging whether the judgment point was extracted from the signal wave form of a noise analysis result, 
and the signal wave form of this judgment point has deviated from said criterion and outputting this judgment result to a noise analysis 
judging result conclusion table. 

[Claim 6] A means to determine the signal for noise analysis which serves as a candidate for noise analysis from the initial entry file 
showing the connection condition of a logical circuit, A means to describe a signal wave form criterion required as a criterion of a noise 
analysis result. The signal for noise analysis, and a means to perform noise analysis from wiring layout information, A means to look for 
the judgment point from the signal wave form of a noise analysis result, and a means to judge whether the signal wave form of this 
judgment point has deviated from the signal wave form criterion. Transmission-line noise analysis result judging equipment 
characterized by having a means to display the contents of an error on the part which deviated from the signal wave form criterion of 
wiring layout information, and a means to generate a judgment result to an inspection specification and a noise analysis judging result 
conclusion table. 

[Claim 7] the means determine said signal for noise analysis be transmission line noise analysis result judging equipment according to 
claim 6 which characterize by to be what determine the signaling information for noise analysis by provide the means which can input 
the attribute which show whether it be the signal set as the object of noise analysis to each signal in a logic diagram at the input unit 
section which offer the function of input a logic diagram , and incorporate the attribute which show whether it be the signal beforehand 
set as the object of noise analysis out of an initial entry file . 

[Claim 8] A means to describe said signal wave form criterion, in the input unit section which offers the function to input a signal wave 
form criterion A means by which a signal wave form criterion can be specified for every classification of the component used for the 
input and output of the signal line set as the object of noise analysis is provided. Transmission-line noise analysis result judging 
equipment according to claim 6 characterized by being what can determine whether the wave of the signal for noise analysis has 
deviated from the signal wave form criterion for every classification of a component 

[Claim 9] Excess time amount after a means to describe said signal wave form criterion exceeds not only a criterion electrical- 
potential-difference value but a criterion electrical-potential-difference value as a signal wave form criterion until it is settled in a 
criterion electrical-potential-difference value, And transmission-line noise analysis result judging equipment according to claim 8 
characterized by providing the function in which at least one of the integral values of an electrical-potential-difference value after 
exceeding a criterion electrical-potential-difference value until it is settled in a criterion electrical-potential-difference value, and 
excess time amount can be inputted as a signal wave form criterion. 

[Claim 10] A means to judge whether the wave of said signal for noise analysis has deviated from the signal wave form criterion The 
excess time amount of a signal wave form after exceeding the electrical-potential-difference value of a signal wave form, and a 
criterion electrical-potential-difference value until it is settled in a criterion electrical-potential-difference value. And by comparing at 
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least one of the integral values of the electrical-potential-difference value of a signal wave form after exceeding a criterion electrical- 
potential-difference value until it is settled in a criterion electrical-potential-difference value, and excess time amount with a signal 
wave form criterion Transmission-line noise analysis result judging equipment according to claim 6 characterized by being what judges 
whether the noise analysis result has deviated from the signal wave form criterion. 

[Claim 11] A means look for the judgment point of said noise analysis is transmission-line noise analysis result judging equipment 
according to claim 6 characterized by to be what looks for the judgment point of noise analysis from excess time amount and an 
electrical-potential-difference value change until it changes from the measurement initiation time of an input signal wave of the signal 
line for noise analysis to an electrical-potential-difference value with an output signal wave in the whole region at the measurement 
termination time. <BR> [Claim 12] A means to look for the judgment point of said noise analysis is transmission-line noise analysis 
result judging equipment according to claim 1 1 characterized by being what judges whether it is being completed by the signal wave 
form from the temporal response of the electrical-potential-difference value of an output signal wave, it is oscillating, or it is emitting, 
and looks for the judgment point of noise analysis. 

[Claim 13] A means generate an inspection specification and a noise analysis judging result conclusion table from the aforementioned 
judgment result is transmission-line noise analysis result judging equipment according to claim 6 characterized by to provide a means 
output a means output the noise electrical-potential-difference value and the judgment result for every signal for noise analysis to a 
noise analysis judging result conclusion table, and the inspection specification which specified component-mounting location and the 
pin number of the driver and the receiver related to the signal name for noise analysis, and its signal. 

[Claim 14] A means display the contents of an error on the part which deviated from the signal wave form criterion of the 
aforementioned wiring layout information is transmission-line noise analysis result judging equipment according to claim 6 characterized 
by providing the component-mounting location of the driver and receiver related to the signal line which deviated from the signal wave 
form criterion, the pin number, the wiring root, and a means to output a judgment result. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp^ 2005/02/02 



1/5 <<— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noise analysis exchange equipment used for the design of the printed circuit board, 

and an approach. 

[0002] 

[Description of the Prior Art] In recent years, the electrical noise of the signal which flows the transmission line of the printed circuit 
board with improvement in the speed of a logical circuit, improvement in the speed of the component carried in the printed circuit 
board, and high-den sity-assembly-izing poses a problem. The noise analysis generated in the transmission line of the printed circuit 
board was checked with the system in the inspection phase after printed circuit board manufacture until now. For this reason, the 
printed circuit board was re manufactured as the cure against a noise etc., and it had become the big cause of delaying shipment of a 
product. Recently, in order to solve the above-mentioned problem, the generating situation of a noise can be analyzed before 
manufacture of the printed circuit board using a transmission-line noise simulator. Evaluation of the noise analysis result of current and 
this transmission-line noise simulator prints out the waveform analysis result of each signal line, and the designer is checking visually 
whether that wave-like noise level is below the signal wave form criterion value of each component. 
[0003] In addition, there are JP,1-309435 T A and JP,5-342305,A as a conventional noise simulator. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the analysis and the judgment activity of the noise generated in the transmission 
line of current and the printed circuit board print out a transmission-line noise simulator s noise analysis result and are performed 
visually, in the judgment of the analysis result by the help, the man day which a check of a designer and a judgment take is huge, and 
the serious problem of overlooking of the fault part of an analysis result has occurred. 

[0005] Moreover, although there is also a proposal of a system which judges a noise analysis result in recent years, all are performing 
only the judgment in the ************ range for overshoot, undershooting, etc. 

[0006] However, a logical circuit accelerates, and if service voltage also becomes low and its noise margin decreases, as shown in 
drawing 5 . it is necessary to analyze the factor which crosses throughout a signal wave form (for example, point of V1-V10), and 
poses a problem, and to cope with rt 

[0007] Drawing 13 shows the flow chart which shows the conventional noise analysis result evaluation procedure performed in that 
case. 

[0008] At step 200, the signal for noise analysis is inputted and a transmission-line noise simulator performs noise analysis. 
[0009] At step 201, the analysis result of the above-mentioned noise analysis is printed out for every analytic signal. 
[0010] At step 202, the noise level for every component is checked by print-out of an analysis result wave in the part of V1-V10. 
[001 1] At step 203, when there is a part which poses a problem by the result of having checked the noise level of V1-V10, the cure 
against a noise of an applicable signal line is performed. 

[0012] The above-mentioned noise level is checked about all the signal lines for analysis, and it becomes analysis result evaluation 
termination (step 204). 

[0013] As for checking the noise level often places to one signal, problems, such as increase of the judgment man day a designer's 
analysis result and overlooking of a fault part, also come out so that the above-mentioned analysis result evaluation procedure may 
show. 

[0014] The purpose of this invention is for the wave of the signal for noise analysis to reduce the man day which the check of a 
designer's noise analysis result and a judgment take by offering the function to judge automatically whether it has deviated from the 
signal wave form criterion value, and lose overlooking of the fault part of an analysis result further with the judgment point and the 
signal wave form criterion value which were beforehand specified about the signal wave form of a noise analysis result. 
[0015] 

[Means for Solving the Problem] While the aforementioned purpose inputs the signal for noise analysis and chooses the signaling 
information for noise analysis from the initial entry file for every signal of the printed circuit board Input the criterion of a noise analysis 
result and noise analysis is performed from said signaling information for noise analysis and wiring layout information on connection 
between the components for every signal in the printed circuit board. It is attained by judging whether the judgment point was 
extracted from the signal wave form of a noise analysis result, and the signal wave form of this judgment point has deviated from said 
criterion. 

[0016] Moreover, the aforementioned purpose is attained by indicating by the error part while outputting said judgment result to a noise 
analysis judging result conclusion table. 

[0017] The aforementioned criterion is at least one of the integral values of the excess time amount which exceeded the reference 
voltage level and the reference voltage level, and the electrical-potential-difference value of a part and excess time amount which 
exceeded the reference voltage level. 

[0018] Moreover, the extract of the aforementioned judgment point extracts the point when beginning descent, and the point that an 
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electrical potential difference is the lowest from the first point of the signal wave form of a noise analysis result, the last point, the 
point when going up, the highest electrical -potential-difference point, and stability. 

[0019] Moreover, as comparecf with a criterion, the aforementioned judgment will judge at least one of the excess time amount of the 
signal wave form which exceeded the electrical-potential-difference value of a signal wave form, and the reference voltage level, and 
the electrical-potential-difference values of the signal wave form which exceeded the reference voltage level and integral values of 
excess time amount to be an error, if the signal wave form is over the criterion. 

[0020] Moreover, a means to determine the signal for noise analysis with which the aforementioned purpose serves as a candidate for 
noise analysis from the initial entry file showing the connection relation of a logic diagram, A means to describe a signal wave form 
criterion required as a criterion of a noise analysis result. The signal for noise analysis, and a means to perform noise analysis from 
wiring layout information, A means to search the judgment point from the signal wave form of a noise analysis result, and a means to 
judge whether the signal wave form of this judgment point has deviated from the signal wave form criterion, It is attained by having had 
a means to display the contents of an error on the part which deviated from the signal wave form criterion of wiring layout information, 
and a means to generate an inspection specification and noise analysis result judging specification from a judgment result. 
[0021] A means to determine said signal for noise analysis possesses the means which can input into the signal in a logic diagram the 
attribute which shows whether it is the object of noise analysis in the input phase of a logic diagram, and determines the signaling 
information for noise analysis by incorporating the attribute which shows beforehand whether it is the object of noise analysis in an 
initial entry file. 

[0022] Moreover, a means to describe said signal wave form criterion possesses a means by which a signal wave form criterion can be 
specified for every classification of the I/O component currently used for the signal for noise analysis within wiring layout information, 
and determines whether the wave of the signal for noise analysis has deviated from the signal wave form criterion for every 
classification of a component. 

[0023] Moreover, a means to describe said signal wave form criterion specifies at least one of the integral values of an electrical- 
potential-difference value after exceeding excess time amount and a criterion electrical-potential-difference value after exceeding not 
only a criterion electrical-potential-difference value but a criterion electrical -potential- difference value as a signal wave form criterion 
until it is settled in a criterion electrical-potential-difference value until it is settled in a criterion electrical-potential-difference value, 
and excess time amount as a signal wave form criterion. 

[0024] A means to determine whether the wave of said signal for noise analysis has deviated from the signal wave form criterion 
Moreover, the electrical-potential-difference value of a signal wave form. The excess time amount of a signal wave form after 
exceeding a criterion electrical-potential-difference value until it is settled in a criterion electrical-potential-difference value, And a 
noise analysis result is judged by comparing at least one of the integral values of the electrical-potential-difference value of a signal 
wave form after exceeding a criterion electrical-potential-difference value until it is settled in a criterion electrical-potential-difference 
value, and excess time amount with a signal wave form criterion. 

[0025] Moreover, a means to search the judgment point of said noise analysis judges whether it is being completed by the signal wave 
form from the electrical-potential-difference value change by time amount progress of a signal wave form, it is oscillating, or it is 
emitting, and looks for the judgment point of noise analysis. 

[0026] Moreover, in said noise analysis judging result, it has a means to output the inspection specification which wrote a signal name 

and the driver for every signal required at the time of printed circuit board inspection, a receiver s device, and pin watch clearly to be 

means to output the noise value and judgment result for every analytic signal to a noise analysis judging result conclusion table. 

[0027] According to the equipment possessing the above-mentioned means, noise analysis of the signal for noise analysis is carried out 

automatically, and since the analysis result is automatically judged in accordance with a signal wave form criterion, check of a designer, 

reduction of the man day which a judgment takes, and extermination of overlooking of a fault part can be aimed at. 

[0028] Moreover, since the cause part of noise generating can be checked by displaying the wiring layout information on a fault part in 

an instant, compaction of cure examination time amount can be performed. It can respond easily also to the logical circuit designed by 

new technology by using the function in which a criterion, the judgment point etc. can furthermore be specified from the exterior. 

[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail according to a drawing. 
[0030] Drawing 1 is the functional block diagram of the transmission-line noise analysis result judging equipment by 1 operation gestalt 
of this invention. 

[0031] The wiring layout information that the component and component for every signal in the printed circuit board are connected is 
stored in the wiring layout information file 101, and wiring layout information is supplied to the noise analysis section 102 and the 
contents display 109 of an error. 

[0032] The noise analysis section 102 incorporates wiring layout information from the wiring layout information file 101, incorporates 
the components form of the component which connects with the signal for noise analysis from the signal editorial department 111 for 
noise analysis, electrical characteristics, and the positional information carried on the printed circuit board of the component, and 
performs noise analysis from such information. 

[0033] The analysis result of the noise analytic signal analyzed in the noise analysis section 102 is stored in the noise analysis result 
file 103.. 

[0034] In the input unit section 110, the wave criterion required at the time of a noise analysis result judging for every classification of 
a component and the signal for noise analysis are inputted. 

[0035] In the signal wave form criterion storage section 105, the wave criterion for every classification of the component inputted in 
the input unit section 1 10 is memorized. 

[0036] In the signal wave form criterion file 104, the criterion of the component connected to the signal for analysis from the criterion 
memorized by the signal wave form criterion storage section 105 is stored. 

[0037] The initial entry for every signal of the printed circuit board and the components form of a component, electrical characteristics, 
and the positional information carried on the printed circuit board of the component are stored in the initial entry file 112. 
[0038] In the signal editorial department 111 for noise analysis, the components form of the component which connects with the signal 
for noise analysis inputted in the input unit section 1 10 from the initial entry file 112, electrical characteristics, and the positional 
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information carried on the printed circuit board of the component are incorporated and edited. 

[0039] A noise analysis result, the components form of the component which connects with the signal for noise analysis from the signal 
editorial department 11 1 for noise analysis, electrical characteristics, and the positional information carried on the printed circuit board 
of the component are incorporated from the noise analysis result file 103, and the judgment point retrieval section 106 is searched for 
the noise judging point for every signal for noise analysis. 

[0040] In the analysis result judging section 107, it judges whether it has deviated from the criterion for every classification of the 
component which incorporated the noise analysis result of the judgment point for which the judgment point retrieval section 106 was 
searched, and was incorporated from the signal wave form criterion file 104. 

[0041] The result judged in the analysis result judging section 107 is stored in the judgment result file 108. 

[0042] The contents display 109 of an error displays on a screen the initial entry of the signal which incorporated the judgment result 
from the judgment result file 108, incorporated the wiring layout information that the component and component for every signal line in 
the printed circuit board were connected from the wiring layout file 101, and deviated from the criterion, and an analysis result 
[0043] The noise analysis judging result conclusion table 113 outputs collectively the judgment result for every signal line for noise 
analysis incorporated from the judgment result file 108 by using it as a chart 

[0044] An inspection specification 114 outputs the component-mounting location of the driver which incorporates the components 
form of the component linked to the signal for noise analysis, electrical characteristics, and the positional information carried on the 
printed circuit board of the component, and is connected to the signal name of a signal to be examined, and its signal from the signal 
editorial department 1 1 1 for noise analysis at the inspection specification for inspection presentation, and a receiver, and the contact 
pin watch of a component 

[0045] Drawing 5 is drawing showing the ten points (V1-V10) for which a judgment is needed in a noise analysis result 
[0046] Drawing 2 is drawing showing a wave [ made / in according to noise generating with the ten points which need a noise analysis 
result judging / the mistake ]. A judgment calls V1-V10 on the ten required points, respectively, and explains to them below. 
[0047] When the noise V1 in which an input wave exceeds the threshold voltage of L in the state of L level occurs, a component 
senses V1, and the pulse shape of H is outputted. 

[0048] When noises V2 and V3 generate [ an input wave ] V2 and V3 between the thresholds of H and L in the state of the standup 
from L level to H level, the output wave which the component has sensed and once started on H level falls to L, and a pulse is 
outputted. 

[0049] In the state of the standup from L level to H level, as for V4, an input wave serves as destruction of a component, when the 
voltage level of a noise V4 exceeds the rated voltage of a component. 

[0050] When the noises V5 and V6 in which an input wave exceeds the threshold voltage of H in the state of H level occur, a 
component senses V5 and V6, and the pulse of L is outputted. 

[0051] When noises V7 and V8 generate [ an input wave ] V7 and V8 between the thresholds of H and L in the state of falling from H 
level to L level, the output wave which the component has sensed and once fell to L level starts on H level again, and a pulse is 
outputted. 

[0052] In the state of falling from H level to L level, as for V9, an input wave serves as destruction of a component, when the voltage 
level of a noise V9 exceeds the rated voltage of a component 

[0053] When the noise V10 in which an input wave exceeds the threshold voltage of L in the state of L level occurs, a component 
senses V10, and the pulse of H is outputted. 

[0054] As mentioned above, noise generating parts also increase in number from improvement in the speed of a logical circuit the rise 
of the clock frequency of the component mounted in the printed circuit board, small, and densification, and the noise judging to above 
V1-V10 is needed. 

[0055] Drawing 3 is a flow chart which shows the operations sequence of the noise analysis result judging equipment of drawing 1 . 
[0056] At step 300, the signal for analysis which performs noise analysis is chosen from the input unit section 110. Selection of the 
signal for analysis is realized by adding the attribute for analysis to the signal which serves as a candidate for analysis out of all signals 
by the signal editorial department 111 for noise analysis which incorporated the initial entry of the printed circuit board for analysis. 
This setting approach is realized by displaying the signal for analysis on a right-hand side window by choosing the signal for analysis 
from all the signals displayed on a left-hand side window in the signal name selection window of drawing 4 (a). The simulation attribute 
for analysis is added to the signal which set up the candidate for analysis after that Moreover, the inspection attribute of the signal 
outputted to the inspection test specification other than the candidate for analysis as an attribute can also be added. 
[0057] At step 301, the wave criterion for every classification of a component required at the time of an automatic judging is inputted 
from the input unit section 110. The criterion input for every classification of a component inputs a criterion (electrical-potential- 
difference and electrical-potential-difference + excess time amount or area) into a right-hand side window by the tabular format by 
choosing from the chart of the criterion template set up for every classification of each component displayed on a left-hand side 
window in a criterion input window as shown in drawing 4 (b). Moreover, this criterion can also be changed partially as occasion 
demands. 

[0058] The criterion inputted once is stored in the signal wave form criterion file 104, and is taken out at the time of the need. 
Thereby, a criterion can be inputted at any time also to a new component 

[0059] At step 302, the criterion of the component used for each signal based on the criterion inputted at step 301 is incorporated, and 
the signal wave form criterion table for every signal line of the object printed circuit board is created. 

[0060] At step 303, a postscript is added into the inspection specification which shows the signal with which the inspection attribute 
was added at step 300 based on the signal wave form criterion table for every signal line of the printed circuit board created at step 
302 to drawing 4 (c), and the signal wave form criterion for every component currently used for each signal line is also added to 
coincidence, and draws up an inspection specification. 

[0061] At step 304, noise analysis is performed based on the electrical characteristics of the wiring layout information on a signal that 
the simulation attribute was added at step 300, the object printed circuit board, and a component etc. 

[0062] Step 305 is searched for the judgment point (V1-V10) for every wave from the simulation result wave of the object signal 
analyzed at step 304. It does not search about the point which has become the outside of an object on the judgment point for every 
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classification of the component set up at step 301 at this time. 
[0063] An analysis result is judged at steps 306, 307, and 308. 

[0064] In judging an analysis result, it asks for the wave-like analysis criteria points P1-P6 of drawing 5 on condition that the following 
from a noise analysis result first. 

[0065] P1 (at the measurement initiation time): The first point of an analysis result. 

[0066] P2 (at the measurement termination time): The point in the end of an analysis result. 

[0067] P3 (tlh): A starting point in case an electrical potential difference rises from the waveform analysis point (when an electrical 
potential difference is rising further exceeding Low threshold voltage). 

[0068] P4 (V4): It is the point with the highest electrical potential difference in an analysis result wave. 

[0069] P5 (thl): The point whose electrical potential difference began descent after the analysis result was stabilized on High level 
(when it is in a downward inclination further exceeding High threshold voltage). 

[0070] P6 (V9): It is the point with the lowest electrical potential difference in an analysis result wave. 

[0071] Next, the criteria of the signal for an analysis judging judge electrical-potential-difference and electrical-potential-difference + 
excess time amount or area from the criteria for every classification of the component set up by SUTEBBU 301. 
[0072] When criteria are an electrical potential difference, an analysis result judging is performed at step 306, when criteria are 
electrical-potential-difference + excess time amount, an analysis result judging is performed at step 307, and when criteria are area, an 
analysis result judging is performed at step 308. 

[0073] The following conditions search for detection of the judgment point of V1-V10 shown in drawing 6 from an analysis result at 
step 306. The detection conditions of following V1-V10 are explained referring to drawing 5 . 

[0074] V1: Detect the maximum electrical-potential-difference value in the Low level electrical-potential-difference condition before 
tlh from a measurement initiation time (at the impression time of an input pulse). 

[0075] V2: Detect the best point of a crest when the stair-like voice of the electrical potential difference which an electrical potential 
difference falls from a front and goes up on the way again occurs between Vtl-Vth in the standup condition between tlh-V4. (*#** 
when detecting more than one) 

V3: Report as an errorthe lowest point of a trough when the stair—like voice of the electrical potential difference which an electrical 
potential difference falls from a front and goes up on the way again occurs between Vtl-Vth in the standup condition between tlh~V4. 
[0076] V4: Detect the maximum electrical-potential-difference value between tlh— thl. 

[0077] V5: Detect the minimum electrical-potential-difference value in an electrical-potential-difference convergence condition 
between thl(s) after V4. An electrical-potential-difference convergence condition points out the time of the rise of the electrical- 
potential-difference value of a trough and descent of the electrical-potential-difference value of a crest being seen. All remove change 
of a rise condition or a downward condition from an object. 

[0078] V6: Detect the wave-like minimum electrical-potential-difference value after electrical-potential-difference convergence before 
thl after V4 - V5. 

[0079] V7: In the falling condition between thl~V9, an electrical potential difference goes up from a front, and detect the lowest point of 
a trough when the stair-like voice of the electrical potential difference which is the middle and falls again occurs between Vtl-Vth. 
[0080] V8: In the falling condition between thl-V9, an electrical potential difference goes up from a front, and report as an error the 
best point of a crest when the stair-like voice of the electrical potential difference which is the middle and falls again occurs between 
Vtl-Vth. 

[0081] V9: Detect the minimum electrical -potential-difference value at the thl - measurement termination time. 
[0082] V10: Detect the largest electrical-potential -difference value in the electrical-potential-difference value of an electrical- 
potential-difference convergence condition after V9. 

[0083] An electrical-potential-difference convergence condition points out the time of the rise of the electrical-potential-difference 
value of a trough and descent of the electrical-potential-difference value of a crest being seen. All remove change of a rise condition 
or a downward condition from an object. 

[0084] When the electrical-potential-difference value of each point detected above exceeds the wave criterion electrical-potential- 
difference value set up at step 301, it reports as an error. 

[0085] At step 307, the time amount which exceeded the specified voltage value from the analysis result to the point of V1-V10 which 
were specified like drawing 7 can be judged. For example, the specified voltage value Vn of V9 and the value tpw of the time amount 
which exceeded the specified voltage value are judged on the following conditions. 

[0086] V9: Set after thl, and an electrical potential difference detects and judges each specified voltage value (V9a, V9b, V9c) and the 
value (tpw, tpw2, tpwl) of the time amount which exceeded the specified voltage value about the wave-like part below OV. Since the 
excess time amount below OV poses [ an electrical potential difference ] a problem from an electrical-potential-difference value with 
the momentary judgment of V9, let all the parts below an electrical potential difference OV be objects. Drawing 9 </A> is a format 
which shows an example of the specified voltage value judging to the judgment points V1-V10, and an excess time amount criterion. 
[0087] At step 308, as shown in drawing 8 , the sum total of the area of the trapezoid part of the time amount which exceeded a 
specified voltage value and its specified voltage value is searched for, and it compares with the set-up criterion value, (a) of drawing 
makes OV reference voltage, and it is the example which asks for the whole surface product of the part which exceeded this, and as 
shown in the right figure, the sum total of the area of each division trapezoid part is searched for. What is shown in (b) is an example 
which asks for OV, reference voltage, and the area between duration. 

[0088] When comparing and exceeding the area value detected above and the criterion area value set up at step 301. it reports as an 
error. 

[0089] Based on the analysis result judging of steps 306-308. as the noise analysis judging result conclusion table format whose 
drawing 10 shows the noise value and judgment result for every analytic signal, and dr awing 1 1 are noise analysis judging result 
conclusion table formats which show the detail of a judgment result and step 309 shows them to drawing 1 1 , the judgment result (O.K.. 
NG) of the point of V1-V10 for every each set elephant signal line is outputted as a noise analysis judging result conclusion table. 
[0090] At step 310, highlighting of the mounting position, the pin number, and the wiring root of the component which connects with an 
applicable signal on a wiring layout as shown in drawing 1 2 to the signal line which is as a result of a noise analysis judging, and was set 
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to NG is carried out. 

[0091] As mentioned above, aqcordingto the transmission-line noise analysis result judging equipment of this operation gestalt, by 
adding a simulation attribute, an inspection attribute, etc. to the signal for analysis, creation of the judgment of a noise analysis result 
and creation of an analysis result conclusion table, an inspection specification, etc. cannot be depended on a help, but can be 
performed. 

[0092] Compared with the time of this performing an analysis result judging with a help, judgment time amount can be reduced sharply, 
and overlooking of an error can be lost further. 

[0093] Moreover, by displaying an analysis wave judging result on a screen, it can judge whether it is what a noise generating cause 

depends on arrangement of a component in an instant, and a cure activity can be done quickly. 

[0094] 

[Effect of the Invention] According to this invention, to all the signals for noise analysis, it is automatic, and can analyze and judge, the 
man day which a designers analysis and a judgment take is reduced sharply, and extermination of overlooking of the fault part of an 
analysis result can be aimed at. For example, although the analysis of one sort of large-sized printed circuit boards, the judgment, and 
the cure have taken the man day of 1.5 person and the moon now, if the transmission-line noise analysis result judging equipment by 
this invention is used, it is reducible to 0.5 person and moon extent. Moreover, since the cause part of noise generating can be checked 
by displaying the layout information on a fault part in an instant, the compaction also of a cure review period is possible. Furthermore, it 
is effective in the ability to respond easily to a criterion and the component created by new technology by using the function to specify 
the judgment point from the exterior. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram of the transmission-line noise analysis result judging equipment by 1 operation gestalt of this 
invention. 

[Drawing 2] Drawing showing a cause until it results in malfunction by noise generating with the judgment point. 

[Drawing 3] The flow chart which shows the operations sequence of the transmission-line noise analysis result judging equipment by 1 
operation gestalt of this invention. 

[Drawing 4] The format Fig. of the input section of the signal for noise analysis required at the time of the automatic judging by 1 
operation gestalt of this invention, the criterion input section for every classification of a component, and the output-format- 
specification-form selection section. 

[Drawing 5] The wave pattern Fig. showing the point (V1-V10) often noise judging parts which pose a real actuation top problem by 1 
operation gestalt of this invention. 

[Drawing 6] The explanatory view explaining the detection approach of the maximum electrical-potential-difference value over the 
judgment points V1-V10 by 1 operation gestalt of this invention, and the minimum electrical-potential-difference value. 
[Drawing 7] The explanatory view explaining the electrical potential difference and the excess time amount judging approach for the 
judgment points V1-V10 by 1 operation gestalt of this invention. 

[Drawing 8] The explanatory view explaining the area judging approach for the judgment point V9 by 1 operation gestalt of this 
invention. 

[Drawing 9] The format Fig. showing an example of the reference voltage to the judgment points V1-V10, and an excess time amount 
criterion by 1 operation gestalt of this invention. 

[Drawing 10] The noise analysis judging result conclusion table format Fig. showing the noise value and judgment result for every 
analytic signal by 1 operation gestalt of this invention. 

[Drawing 1 1] The noise analysis judging result conclusion table format Fig. showing the detail of the noise value for every analytic signal 
name by 1 operation gestalt of this invention, and a judgment result. 

[Drawing 1 2] The conceptual diagram of the equipment which displays the contents of an error on a wiring layout to the signal line used 
as an error by. the noise analysis result by 1 operation gestalt of this invention. 

[Drawing 1 3] The flow chart which shows the procedure of evaluating the conventional noise analysis result. 
[Description of Notations] 

101 — A wiring layout information file, 102 — The noise analysis section, 103 — Noise analysis result file, 104 — A signal wave form 
criterion file, 105 — Criterion storage supporting structure, 106 — The judgment point retrieval section, 107 — The analysis result 
judging section, 108 — Judgment result file, 109 — The contents display of an error, 110 — The input unit section. 111 — The signal 
editorial department for noise analysis, 112 — An initial entry file. 113 — A noise analysis judging result conclusion table, 114 — 
Inspection specification, 300 — The selection step of the signal for analysis. 301 — The criterion input step for every component 302 
— A design rule generation step, 303 — Inspection specification issue step, 304 [ — An electrical-potential-difference + excess time 
amount judging step, 308 / — An area judging step, 309 / — A noise analysis judging result conclusion table issue step, 310 / — Error 
part display step. ] — A noise analysis step, 305 — A judgment point extract step, 306 — An electrical-potential-difference value 
judging step. 307 
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DRAWINGS 
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